Relationships between one-handed force exertions in all directions and their associated postures.
Photographs were taken of subjects exerting in specified directions with one hand on the handle of a triaxial force measurement system. The applied forces were recorded and posture analysis was undertaken to investigate relationships between three-dimensional force exertion and posture. The postural stability diagram, which in previous studies has been applied to fore-and-aft exertions, was applied to the vertical plane containing the manual force vector and to the horizontal plane. The vertical plane analysis provided an insight into postures associated with weak and strong exertion. The horizontal plane analysis emphasized the importance of developing torque as well as thrust at the foot base in order to exert laterally directed forces. Exertions involving a right or left component were associated with a horizontal moment at the feet of the order of 50 Nm. This moment is an important factor in the demands made upon the body during asymmetrical exertion, and the mechanisms for achieving it deserve further investigation. RELEVANCE: Exertion is not normally restricted to the sagittal plane. The approach adopted in this paper gives an insight into how body deployment relates to the direction and magnitude of exertion. Biomechanical models of asymmetric exertion should reflect the principles that have emerged.